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(57)Abstract: 

PURPOSE: To obtain a high strength rnagnesium-base alloy having high hardness jand high toughness by 
specifying a composition consisting of Mg, X(Zn, etc.), and Ln (Y, etc.) and uniformly dispersing Mg-Ln type 
intermetallic compounds into a fine crystalline structure. 

CONSTITUTION: In the Mg-base alloy represented by a general formula MgbalXaLnb (where X means Zn f Ni t 
and Cu, Ln means Y, La, Ce, and Mn, 1<a<10 atomic %, and 1<b<20%) and having a fine crystalline structure, 
intermetallic compounds of Mg-Ln type alone are dispersed by 10-50vol.% in an Mg matrix of H.C.P. in the 
above structure. At this time, it is preferable to regulate the grain sizes of the Mg matrix and the intermetallic 
compounds to <5jim respectively. By this method, the Mg-base alloy having high hardness, high toughness, and 
high strength can be obtained. This alloy has superior workability, and a laminated and solidified material of high 
strength Mg-base alloy capable of maintaining superior properties by means of secondary working can be easily 
obtained. 

LEGAL STATUS 

[Date of request for examination] 23.04.1996 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiners decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 2807374 
[Date of registration] 24.07.1 998 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 24.07.2004 

Copyright (C); 1998,2003 Japan Patent Office 



http://www19.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAAZWaGeADA405306424P1.htm 



2006/04/28 



(19) 0*S#fFff (J P) 02)!|^: §^ ^ $ (B2) 

(45)§8ffB ^10^(1998)10^ 8 B 



^2807374-^- 

(24)S@B ¥fi£l0*f(1998)7£24B 



(so intci. 8 mm^ F I 

C 2 2 C 23/00 C 2 2 C 23/00 



W*3i©»:5(3: 6 H) 



(21) ffla#^ 

(22) ftilSB 

(65) 'AM&n 
(43) &MB 
SSitsRB 



«fS¥4-111407 
sp^4^(1992)4^30B 

4$»¥5 -306424 

¥j£5*p(1993)lim9H 
spJ528^(1996)4^23H 



(73) #flfJtS# 000006828 

«j?i[5a:*Ka}Br4 - 9 -u-306 
(72)5eW# urea ^fiif 

m*)\\mmT$2>mwgi!cM2 -25-u 

(74) ftSA #S± 3?S W2£) 

(56)0%%.®. #M 3 -47941 (J P, A) 
#ffl ¥ 5 -70880 (J P, A) 

omm&vftftsf (into. 6 . db«) 

C22C 23/00 - 23/06 



(54) imw&m &m&#*^vj±m&&&&u*<D$kfmttM 



(57) [#fftt*©«Sig] 

[19**1] -Ki MgbBi XaLnt (/tfc*U X 
liZn, Ni, C u 2»kigli;ft5^&< t t— ffi^TG 
^f x LnliY, La, Ce, Mm { 5 y ^ 

^hT\ 12a210, 1 ^ b ^ 2 0) T'*$4x51»#B 

»gft mut a* b tt 5 -> 9 a g-a-& tc ja ^ r . its 

g - L n &<0fy<0&Rmk'&y!>i> s ig3&&V 10-50% 
^-IC^tfcLTV^r b k&mt-r 10 

[1**11 2] Mg-Ln^O^JSWfk-g-^iiS. 
i: t>M g» C ej, Mgi; Cei, Mgu Lai, Mgi7 

l a 2 , M g iTY3, M g 5Y Z r-fcsf»*iiife«rc>ii53t 



2 

[IS*3S3] — ^:Mgbai X.Lnb (fcfc'U X 
liZn, Ni, c uA»feaiiii5 / >i'j:< t fc— ««7C 

LnliY. La, Ce N Mm*> (biith&ftS^ft < £ 
t>— «<£>7cilt, a, b iim^-^— > h T\ l^aSl 

0, i^b$2o) ^ztiznmi&ihwmM frhte z 

H , C, POMgv MJ y^^CMg-Ln^C*(D^ 
Mffi(b^^ ft:a^T- 1 0-5 0 ITl^S 

5 ] Mg-Ln jk<o&mmk&m&'Pte < t 

tMgi? C ei, M g 12 Cei, Mgu Lai, M g 17 L 



3 



(2) 



^2807374f 

4 



a 2 , Mg I7 Y 3y Mgs Y 2 "C*>5HI*«JLXIiAE* < ^ 
[0 0 0 1 ] 

[0 0 0 2] 

[«*©««] M g - 10 

Al^, Mg-Al-Zn|, Mg-Th-Zn|, M 
g-Th-Zn-Zr^, M g - Z n ~ Z r Mg - 
Zn-Zr-RE (*±Stc*) *«<Ofig#»0>g^aS 

oT»b*tSWJ|S|-t LTtt, 7 9 4 1 

[0 0 0 3] 

»ioA»lr»Ut^«. ^<bi:ffl¥3-4 7 

9 4 i-^#fc**ix6-frAtt, rftt»#ftft*l-J; 

XLT**£»Fn«:»£»£\ t-ftfofe— Jto»X<D*-C» 

s»-&^tt, *^xttfc±vsnx«o«-»^«*tfcw 
[0 0 0 4] *3SWttJ:lEfc:«M^ iKmet* S5 

mm) srifi-r^Ru, ^tti^^nff^, a>ojnx 

[0 0 0 5] 40 

jKstiMgbai XaLnb (fcfc'U XllZn, Ni x C 

a, c e> Mm^biitffba / >^< kh—m<D7zm. 

a, b teJEC^'*— t > h X\ l^a^lO, l^b^2 
0) ^*h5»»eMJWIM45^^'>!?AS 
^{C^oV^T, Jb1E»iBBj$ftK«a|tt^H. C. P. (DM 
g-7 h y y^^^Mg-Ln»(O^AJRW^W^* 

a^g iQ-50 tt^^r t frvtrnt-r 

sniK^^v^AS^^fca. so 



[0 0 0 6] 2 »HMu -«55 : Mghai Xa 

Lnb (fcfcTU XfiZn, Ni, Cu^tltftl^> 
&<£t— S^TtJf, LnliY, La, Ce, Mmfrb 

m&hz>'>te<ti>—m<D7zm. a, b^^<— ir> 

hT\ l£a£l0, 1 ^ b ^ 2 0) T^£*t£$ti&ffl*§ 
mf&M*WBI&&H. C. P. WMgv h ]) y^CMg 

- l n m<p&<D&mmk&m& M!y^ 10-50 

[0 0 0 7] Mg-Ln*^IWft^*^ L 

Aff W^li, MgnCez, M g 12 C e i , M g 12 L 
au M g 17 L a 2 > M g 17 Y3 > M g 5 Y 2 ft ifriMJll^"? 

[0008] ztihto&mWMk&tal&s H. C. P. <D 
Mgvhy fleams-? 1 0~5 0%MU 

fcii), #^nfc^oJpx^+5>^^^^^tv^5ra 

tt\ H. C. P. ©Mgvhy^n^i:, ftqf^T*l 
5~4 0%t'$)5:i»| LV\ 

[0009] ±IEI^*5v^t. Mgvhyy^^i:^-!:' 
»»Six*AJRIH^-fr*t Utli, Mg-LnMM 

19, Mg -x*A*lW{k-&»*WfflUfc»&, 

ft ^jfi«ii, Mgvby^/^^f 

fciM g — L n *^)A«|IBft^«<0*S:*f W £-&Z>~tfr 

[0 0 10] JrlE^IS^O^^^^S^&U::^ 
a^l-10at% b £ 1 ~2 0 a t %CD$5ffltC 

ft ft -ctttiitt A stft>e>tt<s £ # s fc t? & 3 „ 
[0011] *6fc«sKc3a*i bT±fE«H^i-a^ 

^i^ot, h. c. p. 6DMgas#TtHU rojsa/j; 
H. C. P. G0MgM*fLT, SE)CUj»ft/>ft<tt 

m g i: l n ^^^ts^B^t^^a ma* 

iS— ««B^«i-Sfcft-efc5 0 ±IBH. C. P. COM 
gvhy y^^^tt< HMg Hn fc^bftSAJH 

*fc#«¥fc:J: tJf^SlL^*^ H. C. P. (DMgtmm 

Mgtxt^f) ft a&«raf fr&«ws*f u L^i-v ^ffir^i^ 



(3) 



S2807374f 



trot Ufa bfctro^bixs^, #£p:RfiMT-@^f£ 
[0 0 12] XTE^Ii, Z n, Ni, C ufrbMtftiZ 
[0013] L n 7n3ff4, Y, La, C e , Min^iM 
U v^i/^Avhy;/^^ (at!) tM-riS)— »*ffl|c 

g-Ln^ro^Jir^-fL-g-^ilrJF^T-t^o *7t, Mg- 

Ln7z<D&mr$ib-&y!i<ni£mm$: i o~so%tit#^i- 

[0 0 14] ^Bjro-v-i/^v-^AS-g-^tt, _h|E«a^ 

^ n -/^ ^tfcm^m&wtk'frm^yhx'tb 

9, ~fL^<D^mX\-t \ 0 2 ~1 0 8 K/s e cfIS<E>}£ 

ifliSStf^fb^So :o|p-^, ^p-A-ife^Ki 
9 »ffir*m £ KJjrt" 5 1- 14 . J £ ii L "0$ 3 0 0 

~ 1 0 0 0 0 r p mrot5H<D— ^j^^"X?[iItRL.TV' > €)i£ 
130~30 0mmro#|;tl4^fo5VM4#g§i<On— 

SH&SrWffi-ra. wtvt- J; t) ffiti*m l ~ 3 o o mmff 

5 ~ 5 o o n mco&mmm&n&BMiiz'&z, 30 

5 0~5 0 0 r pmT'lHlte-f-S h*7 A|*){Cii-il^{C J; <Q 

o~9 os, mmmmtmmifsmmcowMmstitnm 

0. 7~0. 9t*fc5^ LV\, 

[0015] fc*3, iiEJErafeKJcfe-r^^y^y 

[0 0 16] *ISM©-&^»4Bfr5E©¥n— 32 n — 

ftfijfift^sra*- t (-4 9 JF*s*£ifi«ts» temmit-a- 
[0017] $e>tc, isa^icio-rii^fiWiSafaSrWS so 



m&mmx-zz. 

[0 0 18] *»WO'?'^i'j'A|^4*^Bft#C 
iri-S*j£T-foS„ j0W**£ft3«&*X»4?$ 

m&mmsu m^TX'^mm^mnw-m^n^ $ 

#ifc5T?*>4. JMbK*r0>tl6-tt&J&*£ 5 0t~4 0 
OTCfcJPfR-r 5 r £ K 4 o T±C*fl=©»iBI»ftltXtt: 

[0019] ±mmm(DmmnT.&ffi t ntzmo 

[0 0 2 0] *»W«5-r^V!>A»e-A*^@YI:«-fc 
*5^T, MgvMJ 7 ^ ^5p±S^SSt@Sr 5 /;/ m«TC 

roH-fl2*tSr#5fc*»-l4 5 // m«TMgfJ)5fci!)-C' 
Tt-PS^t-/cro(4, ¥*9«fc^©^:^$^5 vm&iifc 

[0021] 

i4, aaJtcSHSftfrSra-tfrifcio. ^HiAtfts. 

[0 0 2 2] 

[0 0 2 3] ■MMM 1 

■as n — /u»g(i 4 *) m i i-^-r^m^iSr^-r y 

^.IC 4 <0 fiS 2 0 0~4 5 0t:T-^^^.Sr=fTi/^^y4SbJ¥ 
T2 0 0~5 5 0°C b< 142 5 0~4 0 0°C) (O 

[0 0 2 4] ±|ESaii^#{i CD&fflB^^i-ffifiK 



(4) 



12 8 0 7 3 7 4 



[0025] ±e©3«it*#»c i t> m btitz&mi m 
m*t ; ate**) k-^-c, * i *«ic*i-«««i»tt: 

51ft. ^H-^fc. 0!S (Hv) 13, 

2 5 gflrof/hfy*- *8gfttWw«fc 5 Steffi (DP 



10 0 2 6] 

[asi] 





K /* at% 


it & m « 


m 
(%) 


a f 
(MP a) 


31 & 
H v 
(DPN) 


ft 

(%) 


Mg 




Ln7n^ 




as 


Cu= 5 


Mm= 1 


Mgi 7 Cc 2 , Mgi 2 Cei 


1 2 


4 1 2 


8 5 


7.5 


» 2 




Cu= 1 


Mm= 5 




2 2 


5 7 8 


I t 2 


5.6 


tf 3 


// 


Cu= 10 


I4m= 5 


// 


2 5 


5 3 0 


I 1 8 


4.3 


// 4 




Cu= 2 


Mm=I0 




3 0 


5 4 5 


1 1 3 


5.3 


" 5 


/; 


Cu = 10 


Mm=10 




3 3 


5 3 0 


1 2 0 


4.0 


n 6 


/; 


Cu= 2 


Mm = 20 


» 


4 6 


5 2 1 


1 2 7 


4.8 


/; 7 


// 


Zn = 5 


Mm= 1 


/; 


1 1 


4 0 3 


7 9 


7.9 


" 8 




Zn= 1 


Mm= 5 


/; 


1 7 


5 3 4 


1 0 3 


5.8 


w 9 




Zn=10 


Mm= 5 


/; 


2 1 


5 4 8 


1 1 2 


5.0 


w 10 


// 


Zn= 2 


Mm=10 


„ 


2 9 


5 5 5 


1 I 3 


6. 1 


// 11 


// 


Zn=10 


Mm- 10 




4 0 


5 4 5 


1 2 4 


4.8 


w 12 


/; 


Zn= 2 


Mm =20 




4 8 


4 9 7 


i 3 1 


4.2 


w 13 


// 


Ni = 5 


Mm= 1 




1 0 


4 4 8 


9 5 


7.8 


ft 14 


ii 


Ni= 1 


Mm= 5 




1 5 


5 9 8 


1 1 8 


6.7 


// 15 


// 


Ni = 10 


Mm= 5 




1 5 


5 8 1 


I 2 1 


4.8 


// 16 


// 


Ni= 2 


Mm=10 




3 2 


5 5 7 


1 I 8 


5.3 


n 17 


// 


Ni= 5 


Mm =-10 




3 5 


5 3 2 


1 2 3 


4.7 


" 18 




Ni= 1 


Mm = 20 




4 5 


4 8 5 


1 3 4 


4. 1 



[0027] mi \c7r,-rm n % ^TtMD&nhm&H v 

(DPN) f*7 9JeA_tu 5l3S3aftf*4 0 3 (MP a) W 
±. #t«i, 4. 1 .(%) JW-hir«tlfc#tt^^i- 0 
[0 0 2 8] Slffi^J 2 

±K30IS«1 fcm«fcL-C, M S bal ZnzCex^ffl 
*f (Eft:**) SrfPKU MgCeMRrflft^ (Mg 
i7Ce 2 , Mgi 2 Ce.) (Dflca^fc 9I3B3S**3 «tt^#V 

[0 0 2 9] r (O^Srgl l {ctf-To 

[0 0 3 0] ft*3, ±E4fe«W^-&*^#aap«:, *#<b 



50 



tt, iCMgnCez, Mgiz CeiftifTfcofco 
[0 0 3 1 ] HUD 9l«»ftrt:&jRfB^«l^*H** 

tc) »/>t5^ irdS^D, &«HHfc'&^<aii 

JPXflOlSHc^Kftff V 2 % J: 0 r t fcftti^b 0 

M$ 3 0 %(D^^Mlj:M g 88 Z n 2 C e io T 

[0 0 3 2] HJ60i| 3 
iifE^M^J 1 t»Lt, Mgbai CusL axCOjfttl 
# (B^W) Srf^SU MgLa*4Wlft^J© (M 
giyLaz, MgizLai) (Dfaffimt 3l3I3fiS*5 <fcO*{$ 



(5) 



[0033] ^(D&^z&m 2 ^^-r D 

[oo34] m2j:«9 s zm&mte&mmik&w&ftm 

t>ft^l&*t^'>U 5 s%{zxmi&m-f&tf)temj:(n 

m\z&mteWxi2%£*)i&T-rz>^ t&ftfrz> (ft3b\ 

{£^4*3 5%^&ffij$teMg85 CusLaio "Cfco 

fc) o 

[0035] nmm 4 10 

±IE^*^J 1 <h|s]«{-Lr, Mgbai N i 4 Yx^JftW 
(Hffctt) £M^§!£U MgYMIFflft^i (M g 17 Y 

3 , m g 5Y2) <n&mmk3\m5mte£ifwvib(nm& 

[0 0 3 6] r 3 {C^-To 

[0037] 0 3 £ 9 ei5I^fl^JS^^^^<*«^ 

let fcftV>|&*lC^'>U ^4 0%SrSSx-Si:ft»^fi 
BKl£ ! K«ft#l*2%M\ «E»*5 5%^T^#bllt 

[01] 

Mg-2Z n-C e&gHttfCDtlirai&gS/S 



600 I » » r 




1 1 • ' » 1 ' '0 

0 10 20 30 40 60 60 

(Vol .%« 30% M 0 -2 Z n *10 CO 



1280737 4^ 

10 

86 N i 4 Y10 T*&>o7h 0 
[0 0 3 8] £ t>(-> Hl£Wl~4CO«iS|.S:TEM«« 

a* <D&mwnk&vofc h ft sffi^joSBaE-v hu^?** 

[0 0 3 9] 

[0 0 4 0] ##W<&^*S'*A^&afc*H 
ft»tt. XjfciPX (fffflU 9JBfl»)s*r*"#-^an 
U *0>Jnxjfts#atefr;%., ^o^pxm^*5v^r hWfc 

[El 2] *jft«3<oK*lt*4:«'f-^5 7-efcS, 

[@3] »40KigS^t^77tfc5 0 



[02] 

M 0 -5C u-L a^S^b«W<g^^?5/t 



600 I 1 1 1 1 r 




(Vol .%=3 5 % M 0-5C u-IOL a J 



(6) 



[03] 




